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^entlmenl <he Claims: 

1„ compliance with .he Revised Amendment Komat, .complete listing of claim, i. 

provided herein. 

, . (Currently amended) A method of determining a clock signal relative to data, 
said method comprising: 

receiving a plurality of data units in parallel over a plurality of optical fibers 
of a link wherein said plurality oCtala -nits have a relationship with one another, and 
^ |Tjn „ h . r ,^ rfwl , ,nf the plurality of data units cojm^m^J^^ 

inLomiatioii; 

obtaining from the at least one data unit of said plurality or data units a clock 

signal; and 

adjuring the clock signal relative to a scleeled position oral least one data 
unit of said plurality of data units. 

(Original) The method or claim 1 , further comprising using the adjusted clock 
signal to 'regulate a How of output of one or more data units of the plurality of data units, 
wherein the one or more data units are output in parallel. 

3 (Original) The method of claim 2, wherein the output is from one or more 
analog-io-diaital converters coupled m one or more optical receivers receiving the one or 
more data units over one or more optical fibers of the plurality of optical fiber*. 

4. (Original) The method of claim I , furlher comprising using the adjusted clock 
signal to regulate a serial flow of output ofone or more data units of .he plurality ofdata 
units. 
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5. (Original) The meihod of claim I, farther comprising: 

determining an offset of on edge of ihe clock signal vviih respect to nt least one 
edge of at leasl one dala unit; and 

using the offset in the adjusting. 

6. (Original) The method of claim 5, wherein said determining comprises: 
determining a plurality of offsets with respect to a plurality of dala units; 
averaging the offsets to delermine an average offset; and 

using said average offset in the adjusting. 

7. (Original) The method of claim 1 , wherein said adjusting comprises adjusting 
(he clock signal dynamically in real-time in response to changing data rates on the link. 

S. (Original) The method of claim 1 , wherein said adjusting at least minimizes 
timing jitter between ar least one dara unit of said plurality of data units and at least one of 
Ihe clock signal and one or more oiher dam units of said plurality of data units. 

9. (Original) The method of claim 1, wherein said adjusting at least minimizes 
skew between at least one data unit of said plurality of dala units and at least one of the clock 
signal and one or more other data units or said plurality of data units. 

1 0. (Original) The method of claim 1, wherein the selected position is a middle 
position of at least one data unit. 

1 1 . (Original) The method of claim I , wherein said receiving comprises inputting 
said plurality ofdata units to a plurality of optical receivers coupled to said plurality of 
optical fibers. 
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,■> (Oriuinal! The n.cl«d of cl.i m I, wherein said rccoMn. comprises inputting 
S „U, p, U ,*y Td-a ana, . a ch^. «*l M. C0»pW «• - I*-***- 

fibers- 

1 J (Original) * n-chod olclaim 12. funhcr contains providing the adjusted 

data units from the charge coupled device. 

,4 (Original) The method ofclaim 1, wherein said receiving comprises rnpuUing 
HnU P h ir n,ity of da, uni, to a shif, register coupled to said p.ural.ty of optical Hhers. 

H (OnginaH The method ofclaim 14, further comprising providing the adjusud 
dock signal to said sm renter to reguhue a serial flow of output of one or mot. data un.ls 
from ihe shift register. 

,6 (Original) The method ofclaim 1, wherein .he relationship of the plurality of 
data umts comprises the plurality of data units neing elements of a same data stn.ctu.-e. 

,7 (Original) The method ofclaim 1, wherein said obtaining comprises using a 
phase lock Loop to recover the clock signal from said at least one-Jala unit. 

18 . (Currently amended) A receiver portion of a communications link comprising: 

a plurality of optical libera to receive a plurality of data units in parallel, 
wherein the plurality of data units have a relationship with one another^ton 

information ; ami 

nn adjust unit to adjust a clock signal r*lti vo to a selected position of aL least 
one data unit of said p.ura.Uy ofda* units, where,,, said Cock signal is obtained from 
ihculleasl oncdataunitofthepluralityofdatauitits. 
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1 9. (Original) The receiver portion of claim 1 8, further comprising a plurality of 
optical receivers coupled lo said plurality of optical libers to receive said plurality of data 
units from said plurality ofopiieal fibers, 

20. (Original) The receiver portion of claim 1 9, further comprising one nr more 
analog-lo-digilal converters coupled to one or more optical receivers of said plurality of 
optical receivers to output one or more data units. 

2 1 . (Original) The receiver portion of claim 20, wherein the adjusled clock signal 
is used to regulate a How of oulpul from the one or more ana log-to-digital converters. 

22. (Original) The receiver portion of claim 1 9, further comprising a phase lock 
loop coupled to at leasl. one oplical receiver of said plurality of optical receivers to recover 
from said at least one data unit the clock signal lo be adjusted. 

23. (Original) The receiver portion of claim 22, further comprising a comparator 
coupled to said phase lock loop to determine an offset of an edge of Ihc clock signal with 
respect to at least one edge of at leasl one data unit, wherein the offset is usable by ihe adjust 
unit. 

24. (Original) The receiver portion of claim 23, wherein said comparator is 
adapted to determine a plurality of offsets wilh respect lo a plurality of data units and to 
average the offsets lo determine an average offset usable by the adjust unit 

25. (Original) The receiver portion of claim 1 S, further comprising means for 
using the adjusted clock signal lo regulate a How ofoutpul ofoue or more data units of the 
plurality of data units, wherein the one or more data units arc output in parallel. 

26. (Original) The receiver portion of claim IS, further comprising means for 
using the adjusted clock signal to regulate a serial Mow of output of one or more data units of 
the plurality of data units. 
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27. (Original) The receiver portion of claim I S, wherein said adjust unit adjusts 
the clock signal dynamically in real- lime in response to changing data rules on Ihe link. 

28. (Original) The receiver portion ofclaim 1 8, wherein the adjusting at least 
minimises liming jitter between at Icasl one data unit ofsaid plurality of data units and at 
least one of the clock signal and one or more other data units of said plurality ofdala units. 

29. (Original) The receiver portion ofclaim 1 8, wherein Ihe adjusting al IcasL 
minimizes skew between m leasi one dam unit ofsaid plurality of data units and at least one 
of the clock signal and one or more oilier daLa unils ofsaid plurality of data units. 

.10. (Original) The receiver portion oTclaim 1 8, wherein the selected position is a 
middle position of at least one dala unil, 

31 . (Original) The receiver portion ofclaim 1 further comprising a charge 
coupled device coupled to said plurality of optical fibers lo receive said pluralily of data units 
from said plurality of optical fibers. 

32. (Original) The receiver portion ofclaim 31, further comprising a feed back 
loop coupled to said adjust unil and lo said charge coupled device to provide the adjusted 
clock signal lo the charge coupled device to reyulale a serial flow of output of one or more 
data units from the charge coupled device. 

- 33. (Original) The receiver portion ofclaim I S, further comprising a shi 11 register 
coupled lo said plurality of optical fibers to receive said plurality of data units from said 
plurality of optical fibers. 

34. (Original) The receiver portion ofclaim 33, further comprising a feed back 
loop coupled to said adjust unit and to said shift register to provide the adjusted clock signal 
to the shift register to rcgulale o serial flow of output of one or more data units from die shift 
register. 
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35. (Original) The receiver portion ofclaim 1 8, wherein ihe relationship of the 
plurality ofdata units comprises ihe plurality of data units being elements of the same data, 
siruclure. 

36. (Original) The receiver portion of claim 1 8„ wherein said receiver portion is 
part ofa transceiver of the communications link. 

37. (Currently amended) A receiver portion ofa communications link comprising: 

optical means for receiving a plurality ofdata units in parallel, wherein the 
plurality ofdata units have a relationship with one another and wherein al l ea st one 
data unit of t he plurality o f da t a units co m prises data an d clock in form at i on ; and 

means for adjusting a clock signal relative lo a selected position of at least one 
data unit of the plurality ofdata units, wherein the clock signal is obtained from the al 
least one dala unit oflhe plurality ofdata units. 

38. (Original) The receiver portion of claim 37, further comprising means for 
recovering from said at least one data unit the clock signal l.n he adjusted. 

39. (Original) The receiver portion of claim 37, further comprising means for 
determining an offset of an edge of the clock signal with respect to at least one edge of at 
least one data unil, wherein the offset is usable by the means for adjusting. 

40. (Original) The receiver portion of claim 37, wherein the adjusted clock signal 
is used to regulate a flow of output of one or more of the data units. 
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41 . (Currently a.u,ndcd) A multichannel communications link, comprising: 

a transmit.*.- thai transmits data in parallel over » plurality of optical fibers, 

wherein a relationship exists between (he parallel data; and 

a receiver thnl receives ihc daia transmitted over the plurality of optical libers, 

wherein (he receiver aligns a dock, recovered from nt least a portion ofihe da,u, in at 

least a portion of the data; and 

..^-....wwir ^covered from allcnst on. dnla unit comprising dataand 

<•.itw.lt mfonmilion . 

42. (New) A method of deurminmy a clock signal relative to data, said method 

comprising: 

reviving a plurality of .lata units in parallel over a plurality of optical libers 
ora link, wherein said plurality of data units have a relationship with one another; 

obtaining from at least one daia unit ofsaid plurality ofdaia units a clock 
signal; and 

adjusting the clock signal relative to a sclcoicd position of at least one data 
ur.il ofsaid plurality of data units, wherein vhe selected position is a middle position 
of a\ least one data unil. 

43. (New) A receiver portion of a communicalions link comprising: 

a plurality or optical fibers lo receive a plurality of data units in parallel, 

wherein the plurality of data units have a relationship with one another; 

an adjust unit to adjust a clock signal relative lo a selected position ol al lcasr 

one daia unil ofsaid plurality of data units, wherein said clock signal is obtained from 

at least one tiara unit onhe plurality of data units, and wherein the selected position is 

a middle position ofat least one data unit. 
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44. (New) A meihod of determining a clock signal relative to data, said method 
comprising: 

receiving a plurality of data units in parallel over a plurality of optical fibers 
ofa link, wherein said plurality ofdala units have a relationship with one another; 

obtaining from at least one dala unit of said plurality ofdala units a clock 

signal; 

adjusting the clock signal relative to a selected position of at least one data 
unit oi'said plurality ofdala units; 

using the adjusted clock signal 10 regulate a flow of output of one or more 
data units of die plurality of data units, wherein the one or more data units are output 
in parallel, and wherein the output is from one or more analog-lo-digltat converters 
coupled lo one or more optical receivers receiving the one or more data units over one 
or more optical fibers of the plurality of optical fibers. 

45. (New) A receiver portion of u communications link comprising: 

a plurality of optical fibers to receive a plurality ofdala units in parallel, 
wherein die plurality ofdata units have a relationship with one another; and 

an adjust unit lo adjust a clock signal relative lo a selected position of at least 
one dala unit of said plurality of data units, wherein said clock signal is obtained from 
at least one data unit of the plurality ofdata units; 

a plurality ol'optical receivers coupled to said plurality of optical fibers to 
receive said plurality ofdala units from said plurality of optical fibers; and 

one or more analog-to-digital conveners coupled to one or more optical 
receivers ofsaid plurality ofoptical receivers to output otic or more data units. 

46. (New) The receiver portion of claim 45, wherein the adjusted clock signal is 
used (o regulate a flow of output from the one or more analog-to-digital converters. 



PAGE 13/18 * RCVD AT 7/26C004 3:55:47 PM pstem Daylight Time] • SVR:USPT0^FXRF-1/1 » DN1S:8729306 ' CSID:518 452 5579 * DURATION (miMS):044)8 



JUL. -26' 04(MON) 15=58 HESLIN ROTHENBERG 



TEL:518 452 5579 



P. 



m \\ m POU920000087US1 

47, (Ne w ) A recei\ or portion of a communications link comprising: 

a plurality oi' optical libers to receive a plurality of dala units in parallel, 
wherein iho plurality of daia units have a relationship with one another; 

an adjusl unil lo acljusl a clock signal relative 10 a selected position oFat least 
one data unit of said plurality of dnta links, wherein said clock signal is obtained from 
at least one data unit of the plurality of data units; 

a plurality ofopiical receivers coupled to said plurality of optical libers to 
receive said plurality of data units from said plurality of optical fibers; 

a phase lock loop coupled lo a I leasl one oplical receiver of said plurality of 
optical receivers to recover from said at leasl one data unit the clock signal to be 
adjusted; and 

a comparator coupled to said phase lock loop to determine an offset of an edge 
oflhe clock signal with respect lo at leasl one edge nfat least one data unit, wherein 
Ihe offset is usable by Ihe adjust unit. 

48. (New) The receiver portion ofclaim 47, wherein said comparator is adapted to 
determine a plurality or offsets with respect to a plurality of data units and lo average Ihe 
offsets lo delermine an average offset usable by the adjust unit. 
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49. (New) A receiver portion of a communications link comprising: 

optical means for receiving a plurality of data units in parallel, wherein vhe 
plurality of data units have a relationship wiih one another; and 

means lor adjusting a clock signal relative lo a selected position of at least one 
data unit of the plurality of data units, wherein the clock signal is obtained from at 
least one dala unit of the plurality of data units; and 

means for determining an uffiwl of an edge of the clock signal with respect to 
ar least one edge of at least one dau unit, wherein the offset is usable by the niuans 
for adjusting. 

50. (New) The recci vcr portion o f claim 49, wherein the adjusted clock signal is 
used to regulate a flow of output ol'one or more of the data units. 
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